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(57) Abstract: A mobile station's current uplink transmit power capacity is taken into account in radio resource allocation decision 
and in other radio network operations. Once a user connection between a mobile station and the radio network is established, the 
current transmit power level of the mobile station is detected. Information regarding that detected power level is provided to the 
radio network for use in one or more radio control operations such as admission control operations. Examples of such admission 
control operations include bit rate changes, handover, and power/interference regulation. The information regarding the detected 
uplink power level is preferably included with an uplink message otherwise already transmitted from the mobile station to the radio 
network on a regular basis. In a preferred example embodiment, a radio network control node determines an amount of radio coverage 
for the mobile station based on the provided uplink, mobile transmit power level information. The radio network control node decides 
whether to change some aspect of the user connection based on that coverage determination. Other radio related parameters may be 
considered in the decision such as the current interference level in a particular cell. The radio network controller may decide, for 
example, whether a first bit rate currently assigned to the user connection can be changed to a second higher bit rate or if a handover 
to a neighboring cell can be accommodated without the user connection being lost or deteriorated as a result. 



WO 01/47146 



1 



PCT/SE00/02587 



RADIO NETWORK CONTROL 
USING UPLINK MOBILE TRANSMIT POWER 

FIELD OF THE INVENTION 

The present invention relates to mobile radio data communications, 
5 and in particular, to radio network control operations used to regulate one or more 
aspects of a radio user connection between a mobile station and the radio network. 

BACKGROUND AND SUMMARY OF THE INVENTION 

In current and future mobile radio communications systems, a variety 
of different services are and will be provided. While mobile radio communications 
systems have traditionally provided circuit-switched services, e.g., to support voice 
calls, packet-switched data services are also becoming increasingly important. 
Example packet data services include e-mail, file transfers, and information retrieval 
using the Internet. Because packet data services often utilize system resources in a 
manner that varies over the course of a data packet session, the flow of packets is 
often characterized as "bursty." Third generation mobile communication systems 
must offer both circuit-switched services and packet-switched services. In addition, 
different bit rate services in the third generation systems must be accommodated. 
Although voice service may use only a single, relatively slow data rate like 64 kbps, 
data packet services may employ a wide range of bit rates as low as 8 kbps up to 2 
Mbps. 

Offering these different rate services presents a challenge to third 
generation cellular radio communication system designers. Different bit rates 
require different amounts of bandwidth and different amounts of transmission 
power. A higher data rate means that greater bandwidth is required. Assuming the 
25 greater bandwidth can be provided to a user connection, more noise is received 
(along with the desired information) across that wider bandwidth. Consequently, 
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the desired signal must be transmitted at a greater power level to distinguish from the 
increased amount of received noise. Increases in the data rate require increases in 
required transmit power, e.g., a 64 kbps user connection requires more transmit 
power than a 32 kbps user connection. Third generation cellular communication 
5 systems are currently expected to support bit rates from 8 kbps to 2 Mbps, and as a 
result, the required amount of corresponding transmit power varies considerably. 

Transmit power is a particularly precious resource in code division 
multiple access based mobile communications systems. The total power level is 
carefully controlled in the system to achieve maximum system capacity. In addition 
10 to capacity limitations, each mobile station has a physical maximum limit to the 
amount of transmit power it can generate in the uplink direction to one or more 
radio base stations. The inventors recognized that the transmit power capacity of 
the mobile station may significantly impact the type of services offered to that 
mobile station. 

Consider the example situation illustrated in Fig. 1. A mobile station is 
currently conducting a voice communication over a user connection between the 
mobile station and cell site A. The voice communication uses a relatively low bit 
rate, e.g., 64 kbps. As shown in Fig. 1, the uplink coverage or range of the mobile 
station at this relatively low voice data rate with respect to cell site A is indicated in a 
dashed line circle. Outside that circular range or coverage area, the base station at 
cell site A can not reliably receive transmissions from the mobile station. In fact, the 
connection may be dropped by cell site A if the mobile station moves outside of that 
coverage area. 

Assume that a request is made to add a data packet service to the user 
25 connection resulting in the overall bit rate in the uplink direction increasing to 

512 kbps. As illustrated in Fig. 1, the corresponding coverage or range in the uplink 
direction (shown which a solid line circle) "shrinks" substantially to a much smaller 



15 



20 
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radius about cell site A. While it is possible to deliver the increased bit rate service to 
the mobile station in its current location quite near the cell site A, if the mobile 
station moves even only slightly away from cell site A towards cell site B or C, as 
indicated in the dashed arrow paths, the mobile station would be out of 
5 range/coverage from it serving cell site A. In fact, the mobile station would also be 
out of range/coverage from the nearest neighboring sites B and C resulting in a lost 
user connection. 

While network operators could deploy base station cell sites even closer 
together than they are in current second generation systems to accommodate small 
10 coverage areas associated with higher data rates, this would result in excessive 
equipment and deployment costs. Moreover, a substantial portion of the traffic 
carried over user connections will likely not require the higher data rates so that the 
costly, closer deployment of base station cell sites may only infrequently be utilized. 

Another approach is for a mobile station to send a power alarm to the 
15 radio network when it is close to its maximum output power level. Unfortunately, 
with this approach, it may be too late for the radio network to change the conditions 
of the user connection, e.g., switch to a lower bit rate, before the mobile station 
moves out of coverage. A related problem arises with other user connection services 
such as handover and channel switching. The radio network may order a handover 
20 or channel switching, e.g., switch to a higher bit rate channel or format, assuming 

that the mobile station has sufficient uplink transmit power capacity to satisfactorily 
continue the communication after the handover or channel switch occurs. This 
assumption may be wrong, resulting in a lost connection. In a handover from cell 
site A to cell site B in Fig. 1, for example, the mobile station may leave the coverage 
25 of cell site A but still be outside of the coverage of cell site B. With channel 

switching, a mobile station may be at or close to its maximum uplink power, and 
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therefore, a raised bit rate may cause the base station to lose the transmission from 
the mobile station. 

The present invention overcomes the above-identified challenges by 
specifically taking into account the mobile station s current uplink transmit power 
5 capacity. Once a user connection between a mobile station and the radio network is 
established, the current transmit power level of the mobile station is detected. 
Information regarding that detected power level is provided to the radio network for 
use in one or more radio control operations. Example, non-limiting control 
operations include admission control of new connections, bit rate changes, handover, 

10 power control, and other radio network control algorithms that may impact a user 
connection. The information regarding the detected uplink power level is preferably 
included with an uplink message otherwise already-transmitted from the mobile 
station to the radio network on a regular basis. This "piggybacking" of uplink 
power level information on existing messages allows for easy implementation of the 

15 present invention with minimal signaling overhead. 

In a preferred example embodiment of the present invention, a radio 
network control node determines an amount of radio coverage for the mobile station 
based on the provided uplink, mobile transmit power level information. The radio 
network control node decides whether to change some aspect of the user connection 

20 based on that coverage determination, e.g., a bit rate increase or decrease, addition of 
a new service to the existing connection, a handover, etc. Other radio-related 
parameters may be considered in the decision such as the current interference level in 
a particular cell. The radio network controller then decides, for example, whether a 
first bit rate currently assigned to the user connection can be safely changed to a 

25 second higher bit rate or if a handover to a neighboring cell can be accommodated 
without losing or deteriorating the user connection. 
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5 

In one example implementation in a radio network control node, an 
admission controller is configured to evaluate admission requests from mobile 
stations and requests from other controllers to change some aspect of a connection 
with a mobile station. The admission controller may also evaluate the impact of 
5 such requests on the interference level in a cell or how much higher one mobile 
station's transmit power level is compared to other mobile's transmitting in a 
particular cell. A channel rate controller is configured to handle transmission rate 
changes associated with a mobile station connection. A handover controller is 
configured to request a handover of the mobile station connection from a first cell to 
10 a second cell. Other controllers and other configurations may of course also be 
employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features, and advantages of the 
invention will be apparent from the following description of preferred example 

15 embodiments as well as illustrated in the accompanying drawings in which reference 
characters refer to the same parts throughout. While individual functional blocks 
and components are shown in many of the figures, those skilled in the art will 
appreciate these functions may be performed by individual hardware circuits, by a 
suitably programmed digital microprocessor or general purpose computer, by an 

20 application specific integrated circuit (ASIC), and/or by one or more digital signaling 
processes (DSPs). 

Fig. 1 is a diagram illustrating two different uplink coverage scenarios 
for neighboring cell sites for a mobile station connection; 

Fig. 2 is a flowchart type diagram illustrating an uplink power usage 
25 control in accordance with one example embodiment of the present invention; 
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Fig. 3 is a function block diagram illustrating a mobile radio 
communications system in which the present invention may be advantageously 
employed; 

Fig. 4 is a function block diagram of a radio network controller and a 
5 base station shown in Fig. 3; 

Fig. 5 is a function block diagram of a mobile station; 

Fig. 6 is a simplified message format that may be employed in one 
example implementation of the present invention; 

Fig. 7 is an illustration of current uplink mobile station transmit power 

10 level; 

Fig. 8 is a function block diagram of a radio network controller 
showing various software entities that may be employed in accordance with one non- 
limiting, example embodiment of the present invention; and 

Fig. 9 is a flowchart type diagram illustrating an admission control 
15 method in accordance with yet another non-limiting, example embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In the following description, for purposes of explanation and not 
limitation, specific details are set forth, such as particular embodiments, network 
20 architectures, signaling flows, protocols, techniques, etc., in order to provide an 

understanding of the present invention. However, it will be apparent to one skilled 
in the art that the present invention may be practiced in other embodiments that 
depart from these specific details. For example, while various aspects or parameters 
of a mobile radio user connection are identified for purposes of illustration, these 
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particular aspects or parameters are provided only for purposes of example and not 
for limitation. In other instances, detailed descriptions of well-known methods, 
interfaces, devices, protocols, and signaling techniques are omitted so as not to 
obscure the description of the present invention with unnecessary detail. 

5 A general example embodiment of the present invention is now 

provided with reference to an uplink power usage control method (block 2) 
illustrated in flowchart format in Fig. 2. Initially, a user connection is established 
between a mobile station and a radio network (block 4). That established user 
connection may have a particular service or services associated with it, e.g., voice 

10 service. As the mobile station uses the established connection and service(s), it 
transmits information over the user connection in the uplink direction from the 
mobile station to the radio network information at a certain uplink transmit power 
level. This uplink transmit power level is detected, e.g., by the mobile station itself, 
and provided to the radio network (block 6). The power level can be sent either as 

15 an absolute value or as a percentage of the maximum level. The radio network then 
uses the detected uplink power information in one or more radio network control 
operations. For example, the radio network may use the detected uplink transmit 
power information to perform various admission control operations such as 
modifying the bit rate on the mobile station user connection, executing a handover, 

20 admitting a new call, providing a new service to an existing call, regulating power or 
interference levels. 

Any one of these control operations, even though indicated as desirable 
perhaps based on other factors, may not be advisable when the detected uplink 
power of the mobile station is considered. For example, if the mobile station does 
25 not have sufficient uplink power to accommodate a new or different service or other 
changed aspect that impacts the mobile user connection, such a change to the 
connection may well need to be avoided. The mobile radio network may also want 
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to take into account the amount of increased power required by a proposed change 
in the user connection. If the mobile station would be required to transmit at or 
near at a much higher power level, the mobile radio network may decide that 
because of current congestion in the network and/or high interference levels, it is 
5 not desirable to increase this particular mobile station's transmit power. 

One advantageous application of the present invention is now described 
in the non-limiting, example context of a mobile telecommunications system 10 
shown in Fig. 3. A representative, circuit-switched, external core network, shown as 
a cloud 12 may be for example the public switched telephone network (PSTN) 
10 and/or the integrated services digital network (ISDN). Another circuit-switched, 
external core network may correspond to another Public Land Mobile radio 
Network (PLMN) 13. A representative, packet-switched, external core network 
shown as cloud 14 may be for example an IP network such as the Internet. The core 
networks are coupled to corresponding network service nodes 16. The PSTN/ISDN 

15 network 12 and other PLMN network 13 are connected to a circuit-switched core 
node (CSCN), such as a Mobile Switching Center (MSC), that provides circuit- 
switched services. In an existing cellular network model, here the Global System for 
Mobile Communications (GSM), the MSC 18 is connected over an interface A to a 
base station subsystem (BSS) 22 which in turn is connected to a radio base station 23 

20 over an interface A'. The packet-switched network 14 is connected to a packet- 
switched core node (PSCN), e.g., a General Packet Radio Service (GPRS) node 20 
tailored to provide packet-switched type services in the context of GSM which is 
sometimes referred to as the Serving GPRS Service Node (SGSN). Each of the core 
network service nodes 18 and 20 also connects to a UMTS terrestrial radio access 

25 network (UTRAN) 24 over a radio access network interface. The UTRAN 24 
includes one or more radio network systems (RNS) 25 each with a radio network 
controller (RNC) 26 coupled to a plurality of base stations (BS) 28 and to the RNCs 
in the UTRAN 24. 
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Radio access in the GSM system employs well-established TDMA 
principles. Preferably, radio access over the radio interface in UMTS is based upon 
wideband, Code Division Multiple Access (W-CDMA) or other CDMA system with 
individual radio channels allocated using CDMA channelization or spreading codes. 
5 Although CDMA is used as the preferred, example access method, the invention may 
be employed in any wireless system where power is a limited resource. CDMA 
provides wide bandwidth for multimedia services and other high transmission rate 
demands as well as robust features like diversity handoff and RAKE receivers to 
ensure high quality communication service in a frequently changing environment. 

10 Each mobile station is assigned its own scrambling code in order for a base station 28 
to identify transmissions from that particular mobile station. The mobile station 
also uses its own scrambling code to identify transmissions from the base station 
either on a general broadcast or common channel or transmissions specifically 
intended for that mobile station. That scrambling code distinguishes the scrambled 

15 signal from all of the other transmissions and noise present in the same area. 

Different types of control channels are shown bridging the radio 
interface. For example, in the forward or downlink direction, there are several types 
of broadcast channels including a general broadcast channel (BCH), a paging channel 
(PCH), and a forward access channel (FACH) for providing various types of control 
20 messages to mobile stations. In the reverse or uplink direction, a random access 
channel (RACH) is employed by mobile stations whenever access is desired to 
perform location registration, call origination, page response, and other types of 
access operations. 

Simplified function block diagrams of the radio network controller 26 
25 and base station 28 are shown in Fig. 4. The radio network controller 26 includes a 
memory 50 coupled to data processing circuitry 52 that performs numerous radio 
and data processing operations required to perform its control function and conduct 
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communications between the RNC and other entities such as the core network 
service nodes, other RNCs, and base stations. Data processing circuitry 52 may 
include any one or a combination of suitably programmed or configured general 
purpose computer, microprocessor, microcontroller, dedicated logic circuitry, DSP, 
ASIC, etc., as described above. The base station 28 includes a data processing and 
control unit 54 which, in addition to performing processing operations relating to 
communications with the RNC 26, performs a number of measurement and control 
operations associated with base station radio equipment including transceivers 56 
connected to one or more antennas 58. 

A simplified function block diagram of a mobile station 30 is shown in 
Fig. 5. The mobile station 30 includes an antenna 74 for transmitting signals to and 
for receiving signals from a base station 28. The antenna 74 is coupled to radio 
transceiving circuitry including a modulator 70 coupled to a transmitter 72 and a 
demodulator 76 coupled to a receiver 80. The radio transceived signals include 
signaling information in accordance with an air interface standard applicable to the 
wideband CDMA system shown in Fig. 3. The data processing and control unit 60 
and memory 62 include the circuitry required for implementing audio, logic, and 
control functions of the mobile station. Memory 62 stores both programs and data. 
Conventional speaker or earphone 82, microphone 84, keypad 66, and display 64 are 
coupled to the data processing and control unit 60 to make up the user interface. A 
battery 68 powers the various circuits required to operate the mobile station. The 
mobile station 30 includes circuitry in the transmitter, for example, to detect the 
current transmit power level and provide that power level to the data processing and 
control unit 60. Power level information may then be transmitted to the radio 
network preferably along with some other regularly sent uplink message as will be 
described further below. 
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Fig. 6 illustrates in simplified fashion an example mechanism for 
conveying the mobile station uplink transmit power level to the radio network. 
Specifically, an uplink message 80 includes a regularly sent uplink message 82 which 
may be, for example, downlink path loss measurement messages typically regularly 
sent to the radio network by the mobile station. Other regularly or periodically sent 
messages may also be employed. Field 84 is appended to the regularly sent uplink 
message 82, and may include for example, a number of bits indicating the current 
uplink power level of the mobile station. Although the uplink message 80 may be 
implemented at any transmission protocol layer, in one example, the message could 
be a data link protocol layer message or a network protocol layer message. 

Fig. 7 illustrates different uplink power levels identified using associated 
three bit, power level indicators. In the example shown in Fig. 7, the current uplink 
mobile station transmit power level is indicated by the three bits "101." These three 
bits "101" may then be placed in the field 84 of the message 80 shown in Fig. 6. 
Because of the effects of fast fading and other external factors, it may be advisable for 
the radio network to average, smooth, or otherwise filter the received uplink power 
indicator messages. The averaged/filtered, uplink power usage would therefore be a 
more stable and accurate prediction of the mobile station's uplink power level. 

In any event, the radio network is regularly (although not necessarily 
frequently) informed of the current percentage of maximum transmit power of the 
mobile station. In the Fig. 7 example, the received power level indicator bits "101" 
corresponds to a sixth power level out of eight power levels. The radio network 
determines that the mobile station is currently transmitting at approximately 
seventy-five percent (6/8 = 0.75 = 75%) of its maximum transmit power level. With 
this information, the radio network determines what coverage may be obtained for 
the user connection under requested or other different service scenarios. If there is 
sufficient remaining transmit power level capacity, the radio network may decide to 
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permit the data rate over the user connection to be increased, or alternatively, to 
provide some other service that will require an increased uplink transmit power 
from the mobile station. Knowing how much capacity remains in the mobile 
station, the radio network is better able to ensure that the service provided to the 
user connection does not exceed the mobile station's capabilities resulting in a 
deteriorated connection or even a lost connection. This information is also useful to 
ensure other mobile users are not adversely impacted, e.g., because of increased 
interference. 

Consider the example where a mobile station is currently transmitting 
at 45% of its maximum power level over a user connection with a 64 kbps best effort 
service. The mobile station incorporates with a regularly sent message 82 uplink 
mobile power level indicator bits corresponding to the mobile's current transmit 
power level of 45% in this example. The radio network receives the message, 
decodes it, and determines the uplink transmit power level. Assume the overall 
mobile communications system load decreases, and therefore, it is possible from the 
radio network resources perspective to provide the mobile user connection an 
increased bit rate service, e.g., 512 kbps. This new bit rate is eight times that of the 
current bit rate of 64 kbps. The RNC admission control software determines 
amount of increased power is required to transmit at 512 kbps from the mobile 
station's current location. 

The radio network is also aware from the messages sent from the 
mobile station that the mobile station is currently at 45% percent of its maximum 
transmit power level capacity. In this example scenario, it cannot accommodate 
transmission at 512 kbps given its current power level from its current location. 
However, the radio network may decide to partially increase the transmission rate 
over the user connection, e.g., from 64 kbps to 128 kbps. Thus, the present 
invention allows the flexibility to change services provided to a mobile user 
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connection while still making sure that such a change can be accommodated by the 
mobile station without adversely impacting the user connection or other mobile 
connections. As mentioned above, the radio network may decide that even though 
the mobile station has sufficient additional capacity to transmit at a higher data rate, 
5 for example, the current interference level or noise level in the cell area around that 
mobile station may be too high to permit such an increase. Also, if the mobile 
station would end up transmitting at a power level much higher than other mobile 
stations in the area, the increase may not be made. Further, the radio network may 
detect that the mobile station is currently transmitting at or near its maximum 
10 capacity and decide that it is necessary to remove a service, e.g., lower the bit rate, in 
order to sustain the user connection. By lowering the bit rate, the effective coverage 
for the user connection is increased. 

Preferably, though not necessarily, these types of decisions are made in 
the radio network controller 26. An example configuration for implementing the 

15 present invention in the radio network is illustrated in Fig. 8 in function block 
format. The functional entities may be implemented, for example, as software 
routines. An admission control entity 100 receives information from a channel rate 
control entity 90, and a handover control entity 92, as well as messages from mobile 
stations 102 containing various information including for example uplink mobile 

20 power levels. The admission control 100 also monitors current radio resources 96 
and current radio conditions 98, e.g., noise and interference levels, in the various cell 
areas in the radio network. The channel rate control 90 places requests to the 
admission control 100 to either increase or decrease a data rate for a user connection. 
Handover control entity 92 makes handover requests to the admission control 100 to 

25 handover specific user connections from one cell to another. Of course, other types 
of control entities may be employed representative of other services or aspects of a 
user connection which can be changed by the admission control 100. 
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An admission control routine (block 200) illustrated in Fig. 9 is another 
example way of implementing the present invention using the example radio 
network controller configuration shown in Fig. 8. The admission control 100 
determines from uplink power information provided with regularly transmitted 
uplink messages from the mobile station a current, additional transmit power 
capability/capacity for the mobile station (block 202). The admission control 100 
also detects a current bit rate for the user connection, e.g., from the channel rate 
control 90 (block 204). With this information, the admission control 100 may 
determine how much higher bit rate can be allocated to the current user. Assume 
that the power level is 45% and the bit rate is 32kbps. If power and bit rate are 
assumed to be strictly proportional, the bit rate may be raised to twice the amount, 
i.e., 64kbps, which would require approximately 90% of the mobile's maximum 
power. Admission control 100 may also determine the maximum coverage/range 
for other available bit rates for this user connection (block 208). In this way, the 
admission control 100 determines, based on the mobile station's current transmit 
power level, what bit rate changes may be appropriate (either increase or decrease) 
and which may not. 

Similarly, the admission control 100 may determine the coverage for 
one or more neighboring cells to which there may be a handover at current, and if 
desired, other bit rates (block 210). Admission control 100 may decide not to admit 
a mobile user into a new cell as part of a handover because that mobile station will 
not have the power to reach the destination base station. The handover may also be 
denied if the mobile station will need considerably more transmit power to sustain 
the connection in the destination cell than other mobile stations communicating: in 
the destination cell. Moreover, the admission control 100 may decide to admit the 
handover connection but only at a lower bit rate to minimize the interference 
impact on other users in the destination cell. As described above, the admission 
control may also take into account different radio conditions such as interference 
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level on the coverage determination as well as available radio resources (block 212). 
With this type of information, the admission control 100 may decide to permit 
change of some aspect of the user connection including for example, changing the bit 
rate, permitting a handover to a neighboring cell, etc., in response to a request 
and/or a change in radio conditions (block 214). 

Using the present invention, when the mobile station approaches its 
maximum output power, remedial action may be taken, e.g., decrease a service like 
lowering the bit rate, instead of losing the call connection. In this way, valuable 
radio resources are not allocated to a mobile station that cannot use them. On the 
other hand, the radio network can offer additional services and resources if they are 
available and their use will not have an adverse or unacceptable impact. Ultimately, 
admission control and other control entities in the radio network have a more 
complete set of information that allow for better decisions. 

While the present invention has been described in terms of a particular 
embodiment, those skilled in the art will recognize that the present invention is not 
limited to the specific example embodiments described and illustrated herein. 
Different formats, embodiments, and adaptations besides those shown and described 
as well as many modifications, variations, and equivalent arrangements may also be 
used to implement the invention. Accordingly, it is intended that the invention be 
limited only by the scope of the claims appended hereto. 
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WHAT IS CLAIMED IS: 

1. In a mobile radio communications system, a method including: 
transmitting data over a user connection from a mobile station (30) to a radio 

network (24); and 

detecting a power level at which the mobile station is transmitting, the 
method further characterized by: 

providing information regarding the detected power level to the radio 
network for use by the radio network in a radio resource control operation. 

2. The method in claim 1, wherein information regarding the detected 
power level is included with a message otherwise already transmitted from the 
mobile station to the radio network. 

3. The method in claim 1, further comprising: 

determining an amount of radio coverage for the mobile station based on the 
provided power level information, and 

deciding whether to change an aspect of the user connection based on the 
coverage determination. 

4. The method in claim 3, wherein the aspect is a data rate of the user 
connection. 

5. The method in claim 3, wherein the aspect is a handover of the user 
connection to another cell. 

6. The method in claim 3, further comprising: 
considering a radio-related parameter in the deciding step. 
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7. The method in claim 1, further comprising 

considering whether execution of the radio resource control operation results 
in the mobile station having to increase its transmit power, and if so, whether that 
increase is acceptable. 

5 8. The method in claim 1, further comprising: 

determining a first bit rate associated with the user connection; and 
determining whether to change the first bit rate to a second higher bit rate 
based on the provided power level information. 

9. The method in claim 8 5 wherein the first bit rate is not changed if the 
10 mobile station does not have sufficient remaining transmit power capacity to 

accommodate the second bit rate. 

10. The method in claim 1, further comprising: 

receiving a request for a handover of the user connection from a first cell to a 
second cell; and 

deciding whether to perform the handover based on the provided power level 
information. 
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11. The method in claim 10, further comprising 
determining a coverage of the mobile station in the second cell based on the 

provided power level information. 

12. The method in claim 10, wherein the deciding step further includes 
considering a bit rate associated with the user connection in the second cell. 

13. The method in claim 1 ? further comprising: 

determining from the uplink power level a remaining transmit power 
capability for the mobile station, and 
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deciding whether to change an aspect of the user connection based on the 
remaining transmit power capability for the mobile station. 

14. The method in claim 13, further comprising: 

determining a maximum uplink coverage at a current bit rate for the uplink 
user connection given the remaining transmit power capability for the mobile 
station. 

15. The method in claim 13, further comprising: 

determining a maximum uplink coverage for different bit rates for the uplink 
user connection given the remaining transmit power capability for the mobile 
station. 

16. The method in claim 13, further comprising: 
determining a maximum uplink coverage for a handover of the user 

connection given the remaining transmit power capability for the mobile station. 

17. The method in claim 13, further comprising: 
determining an impact on the maximum uplink coverage of the user 

connection given the remaining transmit power capability for the mobile station in 
light of a current radio interference level. 

18. A radio network control node capable of communicating with a 
mobile station (30) over a radio interface, comprising a pool of radio resources, 
and further characterized by: 

an admission controller (100) configured to evaluate a radio resource 
request associated with the mobile station connection taking into account a 
current transmission power level of the mobile station (30) transmitting on the 
mobile station connection. 
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19. The radio network control node in claim 18, wherein the admission 
controller is configured to use the mobile station power level to determine a 
coverage or range for the mobile station uplink connection. 

20. The radio network control node in claim 18, further comprising: 

a channel rate controller (90) configured to handle transmission rate changes 
associated with a mobile station connection; and 

wherein the admission controller is configured to evaluate a radio resource 
request from the channel rate controller to change the transmission rate. 

21. The radio network control node in claim 20, wherein the admission 
controller is configured to adjust the bit rate on the mobile station connection to a 
value different than that requested by the channel rate controller in order to 
maintain coverage. 

22. The radio network control node in claim 18, wherein the admission 
controller is configured to filter transmission power level reports received from the 
mobile station. 

23. The radio network control node in claim 18, further comprising: 

a handover controller (92) configured to request the admission controller for ; 
handover of the mobile station connection from a first cell to a second cell, 

wherein the admission controller is configured to determine whether the 
mobile station has sufficient uplink power capacity to sustain the user connection 
with the second cell based on the mobile station power level. 

24. The radio network control node in claim 18, further comprising: 
means (102) for receiving a message from a mobile station that includes 

information about the mobile station's uplink transmit power level associated with a 
user connection between the mobile station and the radio network; and 
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means (100) for performing a control operation affecting the user connection 
using the uplink transmit power level information. 

25. The radio network control node in claim 24, wherein the control 
operation includes changing the data rate of the user connection. 

26. The radio network control node in claim 24, wherein the control 
operation includes a handover of the user connection. 

27. The radio network control node in claim 24, wherein the control 
operation includes interference level regulation. 

28. The radio network control node in claim 24, wherein the means for 
controlling determines whether the control operation results in the mobile station 
having to increase its transmit power, and if so, whether that increase is acceptable. 
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